The rich-cluster two-point correlation function is examined in a model~here rich clusters of galaxies form at high peaks of primordial Gaussian mass-density fluctuations (averaged over a suitable volume). Particular attention is paid to the case when the primordial fluctuations have a Zel'dovich spectrum, with local maxima (peaks) of the filtered mass-density fluctuations that are above the threshold.~5 Because the peak constraint on the probability distribution for the filtered mass-density fluctuations involves derivatives of the mass-density field, zeros of the rich-cluster two-point correlation function no longer coincide with those of the filtered mass-density fluctuations. In removing close pairs of rich clusters, the peak condition introduces an anticorrelation. Hence, it is expected that the rich-cluster two-point correlation function will now cross zero before the two-point correlation of the filtered mass-density fluctuations. In the limit of large separation, the two-point correlation function of peaks is identical to the correlation function of all points above a high threshold; in this limit, these cases differ only in their densities, which are divided out of the dimensionless correlation functions.
h is the Hubble constant and Mpc denotes megaparsecs, while the two-point correlation function for galaxies is unity at about 5h ' Mpc. In addition, the correlations of Abell clusters increase with richness. Kaiser has suggested that the origin of this enhancement is essentially statistical.
2 On the assumption that rich clusters of galaxies arise wherever suitably averaged (filtered) Gaussian primordial mass-density fluctuations are above a high threshold, the n-point correlation functions of rich clusters can be expressed in terms of the two-point correlation function for the filtered mass-density fluctuations. 2 3 The resulting richcluster two-point correlation function is those of the filtered mass-density fluctuations. In removing close pairs of rich clusters, the peak condition introduces an anticorrelation. Hence, it is expected that the rich-cluster two-point correlation function will now cross zero before the two-point correlation of the filtered mass-density fluctuations. In the limit of large separation, the two-point correlation function of peaks is identical to the correlation function of all points above a high threshold; in this limit, these cases differ only in their densities, which are divided out of the dimensionless correlation functions.
The purpose of this Letter is to study the richcluster two-point correlation function in the model where rich clusters occur at high peaks of suitably averaged Gaussian primordial mass-density fluctuations. Particular attention will be paid to the distance out to which there is a significant correlation for rich clusters when the primordial mass-density fluctuations have a Zel'dovich power spectrum. 6 Our results may present a problem for this model since the rich-cluster two-point correlation function is observed to be significant at quite large distances.
For Gaussian statistics, the probability that the filtered primordial mass-density fluctuations take the value e(x) is
. (1) In Eq. (1), Z is a normalization factor and E is an operator that is diagonal in "wave-number space. "
Since the two-point correlation of the filtered mass-density fluctuations is dk e 
so Eqs. (4)- (7) determine (to leading order in the threshold) the rich-cluster correlations in terms of the twopoint correlation of the filtered mass-density fluctuations (and its first and second derivatives). According to Eqs.
(4)- (7), the number density of rich clusters of galaxies P~i sÃ were chosen according to a Gaussian probability distribution with power spectrum
when k is measured in inverse megaparsecs. This is the power spectrum appropriate to cold, dark matter in an 0 =1 universe with a Zel'dovich spectrum of mass-density fluctuations. 9 R is the averaging radius.
In the spherical model, the threshold t determines the time at which the rich clusters collapsed. We used t=1. 7, which corresponds in the spherical model to recently collapsed rich clusters. The averaging radius determines the typical mass of the rich clusters. Finally, the normalization of the power spectrum is adjusted to get the number density of rich clusters to be about I/(50h ' Mpc)3. Mpc, while the rich-cluster two-point correlation function appears to cross zero at only about 26h Mpc.
The solid curve sho~n in Fil. 1 is the mass-density correlation function gp(x) that follows from the power spectrum given in Eqs. (12) . We have also used the Monte Carlo simulation to measure the two-point correlation of the e(x) and of places where e(x) is above the threshold t T.hese measurements agree quite well with the solid and dotted curves in Fig. 1 , indicating that the difference in zero crossings for gp(x) and g"(x) is not a lattice artifact.
The measured number density for rich clusters agrees at the 20% level with the high-threshold prediction given in Eq. (9). This suggests that for rich clusters of galaxies the threshold may be high enough for Eqs. (4)- (8) to give a reasonable approximation to their correlation functions.
We have explored the dependence of the richcluster two-point correlation function on the averaging radius R. Figure 2 is similar to Fig. 1 
If that distribution is
Gaussian and has a Zel'dovich spectrum, then the refinement of restricting the model to high peaks in that distribution implies that the rich-cluster correlation falls to negligible values significantly faster than the~M
